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Abstract (Basic) : EP 726321 A 





Prodn. of arachidonic acid (I) comprises culturing microorganisms 
(II) of the genus Mortierella sect, schmuckeri in a medium contg. an 
assimilable nitrogen source. Also claimed are: (1) a food prod, 
comprising (I) (or lipids recovered from (II)) and a food material 
(specifically an animal feed material or an infant food material) ; and 
(b) a therapeutic agent comprising lipids recovered from (II) . 

USE - (I) is a bioprecursor for circulating eicosenoids which 
regulate lipoprotein metabolism, blood rheology, vascular tone, 
leukocyte function, platelet activation and cell growth. (I) is esp. 
important in regulation of cellular metabolism and growth in infants. 
Since (I) is present in human breast milk but not most infant formulae, 
(I) is an important additive to formulae for (esp. premature) infants. 
The process gives lipids (i.e. oils) with high (I) content. The 
(I) -contg. (II) biomass or the isolated lipids may be used as a food or 
feed supplement. Alternatively (I) isolated from the lipids may be 
administered parenterally to ( I) -deficient infants or orally or 



parenterally to pregnant women (for admin, of (I) in utero to infants) 
(I) is also useful as an experimental reagent for identifying 
regulators of metabolic pathways for which (I) is a precursor. (I) is 
e.g. a precursor of leukotrienes (involved in inflammation and 
allergy) , and may be used to identify potential leukotriene prodn. 
inhibitors for therapeutic use. 

ADVANTAGE - (I) is produced economically by (II) on a commercially 
feasible scale. Typically (II) produces (I) at 0.86 g/l/day, compared 
with < 0.67 g/l/day for previously used microorganisms. Typically (II) 
has a total fatty acid content of 20% (esp. 40%) of dry wt . , where 20% 
(esp. 48%) of the total fatty acid content is (I). Oils from (II) can 
contain 20% (esp. 41%) (I). (II) grow in a dispersed filamentous form, 
allowing improved growth and productivity since nutrients can reach al 
the cells, rather than as a pellet or aggregate (as for some other 
Mortierella strains) . 
Dwg. 0/0 

Abstract (Equivalent) : US 5583019 A 

Method to produce arachidonic acid, comprising culturing 
microorganisms of the genus Mortierella sect, schmuckeri in a medium 
comprising a source of assimilable organic carbon and a source of 
assimilable nitrogen and recovering said microorganisms, which contain 
arachidonic acid, to provide a source of arachidonic acid. 
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[0 0 3 0] ^e/v^-Y^^ ^^^y* y ffiJR 

ft, ^/wir^^K^K^mtf^awsr^-rsii 



(!) 2 1 4 8 9 3 

12 

[0 0 3 1 ] *P^^f^7 i/*.-*y*ywm 

M< ^o/c^p p p^^-r^ 0 Afp^{^^f-ff*^5JB 
fl»Bt(OftttAfp^±oT»«:* 0 *#M<oAi&»Wl|Sft 
COT^^ K^HXtt^IEftOTy* Kv»Sr*LTl^ 
*. «f#o*fr, a»»±-r«IB«<o— 9Rds**M(OJB 

70 [0 0 3 2] ^;Vf^x7 v^-e y ffiJRtStf)/^ 

*r^* s ?>IeliR$ixSJ!BK^ J&JEfBW^A&tf^ tr- 

20 9 * K >m<Dte Itfi, »J!BIK»(0»5j 0 . l l . 0 
[0 0 3 3] *»Ro*fefc± 9fe«*ix«r5^ 

*»P*^fc»iK**-yyT«r^*rnrSB"t?fc5c *M#B 

(D7 p n N a/Wit* O^SI^UTSttl: J: V&fet: 
6o 77^r KvagSr^AJ-S-^-t-SOf-W^^Hi^n 

56i ^Kffltt**Sr**-i"5^f-3fiE****, Xtt^ 
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[0034] *?zm<D%\(Dmmwmx*\±, t^* k^k 

U ^oD^fnfyxy^t?: 

[0035] ^T^y^^^^fi^^g^t-r^ 

fill : r (DMi^EVVTWin? i/a"7y^ !) Oft(7) 1 O 

-CfcS^VTV ^9 ^75/^ Uffig^S 1 2 J: 

[0 0 3 6] ^ey^^m^ ^zx^ry^j ])m±^^m<r> 

S 1 2*£<bP£v£ 0 1 c m^^^^O^e/U-T'^^^ 

y S 1 2tt^gjg*^/^ b^£>W$r£*U 1 
0 0ml(7)gi7U3-h^Et^ti/: o r^igiffitel 
0 g/Lco^ — >^y L ^— y>V jj — , 0. 1 g/LtOC 
aCOa, 0. 1 g/LcOMg S04- 7 H2 CK 0. 5 
g/L^KHzPO^ lml/LCDPI I ^JS (6. 0 
g(ONa2EDTAs 0. 2 4 g tf) F e C 1 a - 6 H 
2O, 6. 84gOHsB03s 0. 86gCOMnCl2- 



(8) ^M?8-2 1 4 8 9 3 

14 

4H2CX 0. 1 3 3 gOZnSCM-7H2(X 0. 0 
2 6 g(DC o C 1 2- 6 H2O, 0. OOSgcONaMo 
O4-2H2CK 0. 0 0 2 g<OCuSO<-5HjOM 
0. 0 5 2 gtON i SO4-6H2O ; 1 L<D7M-i8$¥ 
U pH5r8. OMWffl) , Stflrn 1 /LOtT^^> 
(I0 0mg/L^)f7^y, SOOfig/LO 
t^fySt;5 0 0 g/L(^>t^ ^ yBi 2) Sr*TU 
2 5 0ml <Ds<y7M^Z/^ — 2 7 =7 ^^KKfohlX 
tz 0 V-i/^-*-±^T (2 2 5 rp 

10 m) 3 0*C-C7 2«FIB, «F*Ufc 0 7 2B$IW«* #«W 

[0 0 3 7] * Its *SK«tfUI*SrJIIS-rs ttt 

^>T^^*<oI6flSK^lNFPfl, 1 0 0°Cf-T4%^^ 
/—/H4H2S04 (9 6ml0^^y-;P4 3 ^4ml<7) 
H2SO4) fc^^T^^Wfc^i^fco *UT, *f*?u 
-rhi???^— (tf=.))T> (Varian) 3 5 0 0^^ 
20 n Wvy, (Supelco) SP2 3 3 0^7 

a, awo*9Aja*tt7 o*c, «ita«<oafl[tt2 5 0 
°c, aA«oflSH2 2 o°a ^tyr^f^y * 

a/ jaaW'WiaSKO*^ AJ1«7 0 , CSr3»W««F 
U l^Sf-2 0°C_k#£^Tl 9 S'CJrU 5 5MB« 
«fU l^St-2 5 c C_L#£i±:T2 2 Ott^U 8£M 

[0 0 3 8] 
»1] 
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(9) 



z 8 - 214893 



16 



5 VX^f-h 



5 M * h 



7r7 I/- h 



JL-f 3^X- 1 II 



CM:0 



C14:1 



C16:0 



CI6:1 



C18.0 



ClB:l 



C18:2N6 



C18-.3N6 



C18:3N3 



C20:l 



C20:2 



C20.3N6 



C22:0 



C20:4 



C24:0 



C24:l 



0.9 



1.1 



45.(i 



2.2 



26.9 



% TFA* 



0,3 
0.3 



13.5 



0.6 



39.8 



36.5 



13.8 



(.6 



8.0 



11.8 



10 8 



4.1 



0.5 



1.1 
2.2 



1.6 



17.4 



135.7 



9.6 



0.6 



336.5 



0.3 



0.6 



0.5 



5.2 



40.3 



2.8 



0.2 



100.0 



3. 7%(om^m^^ir^t^^^^\,tc 0 mm 

Ik<£> l 3. 6 %Tfcofc 0 

[0039] #02 : ztom-cn* »BW»ttO«* • 2* 

1 2 0»ttO«#^ibMt<&T5^K>'»*J«^4-*6J» 
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* [0 0 4 0] «HHS««W:t«l K*5v^RMbfcJ: 5fz: 

[0 0 4 1 ] 
[152] 




S 1 2*<0*»^*3*t 5^* • ft*<0»i8Jttt*&4 0 : 
"TIB-? fc 5 fc ^ 5 »* t> 

[0 0 4 2] #J3 : :«Til 9S«*«:tW£-*-5 n i: 
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[0 0 4 3] *5§^^fef-S^^r^/l-7"^^:^ # 



(10) 



#55^8-2 1 4 8 9 3 
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[0 0 4 4] 
[3? 3] 



] 






mmm% 




S^L 


j CaCO, 


4.2 


31.3 


31.0 


9.7 


0.41 




5.6 


32.8 


34.4 


11.3 


0.63 


MgSO, 


5.4 • 


32.1 


39.3 


12.6 


0.68 




5.5 


30.6 


34.3 


10.5 


0.58 




5.5 


30.3 


35.3 


10,7 


0.59 



S3* : =&A^r--f J.^ 







a&nm 








CaC0 3 


4.5 


37.4 


21.9 


8.2 


0.37 




5.5 


34.9 


24.9 


8.7 


0.48 


MgSO< 


5.4 


38-7 


25.3 


9.8 


0.53 


PII 


5.5 


34.9 


23.2 


8.1 


0.45 


Kiy»o 4 


5.3 


34.1 


23.2 


7.9 


0.42 



«*&JRXtf!J £.A&Hi] 

SiX*T7^r K^K(0*fi, lL^fc>9^0. 7gtfc 
S 1 2tfe(Oftfl&^J: *9£/&£tb5T^* Ki'BMi, 1L 
[0 0 4 5] #14 : 5 
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[0 0 4 6] mi i^^^xmji vizjy&RTjnsm&m^ 

fc 0 S 3t*0*fflfla^bIBW!65W»$H, 1 t-*5l^Tf£ 

o. ^t^ — :/y ^7— ^ffl^-fM 

[0 0 4 7] 
[*4] 
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(11) fl#PS¥8 - 2 1 4 8 9 3 

19 20 



JIB lift Rfi 










mg/g dwt* 


% TFA.* 




C14;0 


1.8 


0.3 




CM: 1 


0.9 


— ^ 




C16:0 


60.1 


16.7 1 




CI 6: 1 


1.0 


0.3 




CI 8:0 


30 3 


8.4 


VI — h 


C18:1 


27.9 


7.8 




Ct8:2N6 


51.4 


14.3 




CI8:3N6 


27.5 


7.7 


znt/x— 1 — LI 


C20:l 


1.5 


0.4 




C20:2 


3.1 


0.9 




C20;3N6 


1.8 


0.5 




C22:0 


28.2 


7.8 J 




C20:3 


0.6 


0.2 | 




C20:<V 


107.8 


30.0 | 




C20:5N3 


0.4 


0.1 I 




C24:0 


13.6 


3.8 




C24:l 


0.8 


0.2 




C22:GN3 


0.6 


0.2 






359.4 


100.0 



" ^ \mmimmm 



[0 04 8] [«5] 



-ii- 



(12) ^¥8-2 1 4 8 9 3 

21 22 











nig/g tlivt* 


% TFA* 




C14:0 


1.0 


0.5 




C14:l 


1.2 


0.6 




C16:0 


38.9 


19.7 




C16:l 


0.8 


0.4 




C18:0 


9.7 


4.9 




CIS: I 


33.6 


n.o 




C18:2N6 


28.! 


14.2 


y — 1 J J U * — h 


CI8:3N6 


M. 8 


6.0 


JLj J JL— h — I ! 


C20:l 


1.9 


0.9 




C20:2 


1.0 


0.5 




C20:3N6 


4.4 


2.2 




C22:0 


7.0 


3.6 




C20:4 


48.8 


24.7 




C22:l 


0.0 


0.0 




C20:5N3 


0.0 


0.0 




C24:0 


8.7 


4.4 




C24:I 


0.4 


0.2 




C22;6N3 


0.4 


0.2 






197.7 


1O0.0 



* THAI* tmmm 



y #—<Dft&Tte~ztkif£thtcs 3»fl&^ 1 g<oms< 

*-?^tz. ] Om l 0 7. 8mg(?)77^F^M 
Lfc 0 75* Ky»ftttffilB»©ft3 0%-Cfcofco - 

8. 8mg(7)77*Kyt5rMUc 0 77^Kytii 

[0 0 4 9] =i-^*T^—y>V * — l±S 3m^3Stf% 

lotfc4t^5»SS:/Tto L*»U S 1 21* (-e^ 
T-f^y v^-v-^y) K£5T5* KvK^fifcfc:, 
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it? [0 05 0] W5 : rOffilTtt. ^T^7 

^^y (ATCC 426 58S) 011 4 trSSUvCfftW Ufc J: 5 
tn, = — :/y ^#4-rsttlSi-"C, Xt± 

jr^ try* K^»(7)JR* <h £OJ£ijg£:3t 6 t^-r 0 
[0 0 5 1 ] 
[*6] 



(13) * 
23 24 



i¥8 - 2 1 4 8 9 3 





csl 


csl fcffiffl 




19.8 


35.9 


(S12fc) 


18.3 


33.7 


^Eil"? < jl? D(ATCC 42658) 


28.2 


38.0 






csl £^«ffl 






4.9 


10.7 


(S12**) 


6.0 


13.6 


^^T^X7 ^77^1 U< ATCC 4265B) 


2.5 


2.4 




T*>*K>» (fi£flIJKri*%) 


csl fc^teifi 


csl £fi!Jf! 


^EJUT-^X^ *7Jl/xx>y^ (S3tfc) 


24.7 


30.0 




32.6 


40.3 


W-fi? ^ v y * V(ATCC 42658) 


9.0 


6.3 



w/o cxl 



-*#4ts r t (- j; 9 , mmmm^Atm s 3 at^ 

S 1 2l-^V^T^2^i-^ t 9s ^e/l^^my v^a^y 
#y (ATCC 42658#) M^vrte^ 1 / 3 tiifM*: LT 
l^:^W 0 L^L. ^^±&*^ — > .x ^ — 

(ATCC 42658#) co*g^ter 5 * F t£*»S: 
-£x.fta*ofc 0 ^/vr-rxy tr— (ATCC 648 30 

64#) lin-y^f-f^y 0*»£B|;bt>-rffi* 

[0 0 5 2] #16 : ^(OMX^ «»4ittXtf^;lT 
>fx7 y^S 1 2^t»bttS^"-f^OJli 

[0 0 5 3] SSB 2 0&TJ«B 2 3 t^ir 2{0OO 1 4 L 



*t*S 1 2 £rffll^T3&B££rfTofc 0 StffB 2 0 t^tlM- 3 
i£i&£/?H,\ ^SB 2 3l:ttM- 6igtffiSr/B^fc 0 M- 
3J§«Sfil 2 g/L<£># — =*Vu (Cargill) 2 00/2 
OS©, 0. 1 g/L£OMgS0^7H?0, 0. lg 
/Lt^CaCOs, lml/L£7)PI iM, 1ml/ 
LOtf*S>E-g*K 2g/LOKHiPO^ 4 3. 8 
g/LO^^RyO. 5 m 1 /L<DK 6 0 K*S_lt 

&>Z> 1 2 g/L(D-r h u<y#* 5 5 (Nutrex55. ffi^ 

GfeH £ ;* = zsis^W $ /W* — *—\z.J$t&(D u 
?/K^*-'^^>t^r^ -^n^^tt (Red Star 
Specialty Products) ) ^fLfc a ^/vlW^ftK 
Sit. 77^K^8 (ARA) ^;SO:»W£tT<>fc 0 :n 
*b 2 0(0**^M*S:S 7 f-^i- 0 
[0 0 5 4] 
[*7] 













1323 


22 g/L 


2.3 g/L 


65.5 h 


0.84 
g/L/B 


D20 


20 g/L 


2.3 g/L 


65.5 h 


0.84 
g/L/B 



Oj&^Wfcix* S 1 2©*#fcfl-©fWtt*£*iB£ 

vKtTgllfc. (wet milling) fnifi-Stt 
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6 0 0ml) Srfflv^Tf£«4fe#*K (2 0 0 g) £»tti 
Sl^^T, Wfa±.<0*'( /v£&<Oifo 7 5 %SrIs]JR b 
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(10 



l¥ 8-214893 
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# (Ii©9 0%) StUtSU *SS£iirT#6;iM'/MIi# 
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[0 0 5 5] 
[*8] 







S-L2 (B20) 


S-12 (D23) 


CI 6:0 /^5f- h 


10 


11 


I C18:0 ^77W S 


12 


12 


C18:1 n-9 * h 


14 


16 


C18;2 n-6 J J / 1/x- K 


10 


9 


C18:3 


3 


3 


C20:0 T^^T^ h 


1 


I 


C20:3 n-6 J^y-V ^ l""* — h 


3 


3 


C20:4 n-6 7*7^ 


41 


37 


C22:0 — h 


2 


2 


C24:0 y^y-feU-h 


4 


4 



m*^M*4 1 %<OT9* Kvi^tL, t^B 2 3 
[00 5 6] **W(OS/r 60^JS^fii^l^}^^ Lt 

[oo„5 7] *mm^T7*y^m*m.mm^&irz> 



5 JS ^ ^ y tf V Wm <D'$k±m* h EUR $ ax £ J5!S££r{i 
[0 0 5 9] 



(51) Int. CI. 6 

C 1 2R 1:6 45) 



F I 



(71)ffiKA 595 1 69780 
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oulder, Colorado 80301 

United States of A 
m e r i c a 
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